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PURPOSE: To obtain a waveguide element which is low in bending loss by irradiating the 
bent optical waveguide of a waveguide element with a laser to increase the specific 
refractive index difference of the bent optical waveguide part. 

CONSTITUTION: This waveguide element is formed by constituting two pieces of the 
optical waveguides 2, 3 composed of core materials consisting of SiOg- TIO2 on an Si 
substrate 1 . Next, two pieces of the optical waveguides 2, 3 are covered with a clad 
material consisting of SIO2-B2O5-P2O3 on the substrate 1. The CO2 laser 10 is, 
thereupon, moved around the bent optical waveguide 8 of the waveguide element along 
the circumference of the optical waveguide 8 from the front surface direction of the 
waveguide element. The spot diameter sr of the C0 2 laser 1 0 is larger than the width WC 
of the optical waveguide and, therefore, the irradiated part 9 is so formed as to cover the 
bent optical waveguide along the optical waveguide when the optical waveguide is 
irradiated with the CO2 laser. The dopant of the irradiated part 9 evaporates or diffuses 
and the refractive index lowers. The clad having the lower refractive index than the 
refractive Index of the core is, therefore, further lowered in the refractive index by 
he C0 2 laser. 



COPYRIGHT: (C)1996,JPO 



EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



APPLICANT : HITACHI CABLE LTD; 

INVENTOR : UETSUKA NAOTO: 

INT.CL. : G02B 6/122 

TITLE : WAVEGUIDE ELEMENT 




PURPOSE: To obtain a waveguide element which Is low In bending loss by irradiating the 
bent optical waveguide of a waveguide element with a laser to increase the specific 
refractive index difference of the bent optical waveguide part. 

CONSTITUTION: This waveguide element is formed by constituting two pieces of the 
optical waveguides 2, 3 composed of core materials consisting of S1O2- TiOj on an SI 
substrate 1 . Next, two pieces of the optical waveguides 2, 3 are covered with a clad 
material consisting of Si02-B205-P 2 0 3 on the substrate 1 . The CO2 laser 10 is, 
thereupon, moved around the bent optical waveguide 8 of the waveguide element along 
M of the optical waveguide 8 from the front surface direction of the 
lent. The spot diameter sr of the CO2 laser 10 is larger than the width WC 
the optical waveguide and. therefore, the irradiated part 9 Is so formed as to cover the 
mt optical waveguide along the optical waveguide when the optical waveguide is 
adiated with the CO2 laser. The dopant of the irradiated part 9 evaporates or diffuses 
id the refractive index lowers. The clad having the lower refractive index than the 
Iractive index of the core is, therefore, further lowered In the refractive index by 
th the C0 2 laser. 



COPYRIGHT: (C)1996,JPO 




http://westbrs:9000/bin/gate.exe?f=doc&state=jbhh97.2.1&ESNAME=FULL&p_Message=&... 6/2/04 



End of Result Set 



□ [^./Generate Collectjpa : yi| flPtintj 




http://westbrs:9000/bin/gate.exe?f=doc&state=jbhh97.2.2&ESNAME=FULL&p_Message=&... 6/2/04 




http://westbrs:9000/bin/gate.exe?f=doc&state=jbhh97.2.2&ESNAME=FULL&p_Message=&... 6/2/04 



First Hit 

End of Result Set 



□ [ -.".jSe herafei Collection' 't pPrintJ 




http://westbrs:9000/bin/gate.exe?f^doc&state=jbhh97.2.2&ESNAME=FULL&p_Message=&... 6/2/04 



r-CLASS: P81 V07 



http://westbrs:9000/bin/gate.exe?f=doc&state=jbhh97.2.2&ESNAME=FULL&p_Message=&... 6/2/04 



(19)B*B»iW (JP) (12) & g|| ife fft & & (A) (IDftfWJHSHS^ 

!|#ll¥8- 184720 

(43)i»BB ¥6E8*F(1996)7J516B 

eDinta* wmm m>9ss*# fi s*3»«SBr 

G0 2B 6/122 

G0 2B 6/12 A 



¥«64fS(1994) 12JJ28B 



«3E«* **Wt »*«©R3 OL 4 JO 
(71)MHA 000005120 

C72)«W# JS# JEW 



*«E«H4«BiS«rSTBl#l# Bft 



(57) 

[si£]a«i±t3r«A>*,«jtsa[82, 3£jg 





[ffJPBl] mWLtlzaTm>t>*!:Z.mmi%& 

im$m2] ss*!sir. artf^siOi -Ti 

0! J>5HI±Si0i -GeOi . ? 5 y Ktt*>*S i O 

i -Bi o 5 -p 2 o 3 t* stasis ltaacogjms 

[0001] 

imm±cr>mmmi xmm. ssswgxxtssss 

[0002] 

SH41. Se±(;3TtfTffif£3i'lAjtg8S8k. 

jriante^s>5rt-<wKa!ii,t Lxsyflsnxv^,. 
[ooo3] ^mmtm^-mMm^ f£g»®tt 

k. (iWHS&> tf^^SISIj&K&S. ISJ 

if t«. n r«t Httwitasf* 

[0004] 

[^WBifcLidk-tSPia] L*>L£i«>. art} 
t?5, FW»ttHSf¥£££;t.)fc 0 . *SiS!i84>:37 
S£*£<L..tafcL.Xk. 36®iSi»t3K7T'(A'SrSE 

ktfX^&K 

[0005] ifc. -«s&ss*?i±. i>>xy\rte# 
wmmm-i%^L-^mLxi&x-% mm 

a*'*£ < 4r 0 . 1 ^x^rtfcJBftXf? 4«JHB#F« 
ftliilil'U 3WaB*?lffl3fc9«^axh:W&* 

[0 0 0 61 H2I±. *S£2 lJ:erirtta»*>$:S#» 
SS&22. 2 3£jB«U .Iix£757 K24X-a-?X 
*««*T*»«Lfcfc»T. **»B2 2. 23TA 
|6jt£*S£S2 7 SrJBjKU -U<r>mm2 2liAi* 



(2) 8B§¥8-184720 
2 

- h 2 5*>f,^|4)tte^J!g2 7 SiH.xajA.1f- h 3 3 
CBSHSWKltl < i 3 ESSfC flSA«3^SJS 2 3 « 
*|6HHS^»2 7*^LHtffiS»B2 8Xflr«OTlHl¥R 
T180e^|4rt6»SflX. 2 6#AA 
1f-h25fcH-HSfc*6J:5CEHSft.*. dOSMt 
«33*t AA*-h2 5*>«>**l. 31//m<WEk 

LX. *fi 1 . 3 1/i m£^l±-*«3t^g[!S2 2«itJ 

A*-h3 3*>feajAU aatfii. sE^m^na 

10 H««EB28J:0AA*-h25tHtHC**aiA* 

- h 2 6 tajAi-iaffiitrri . Ba^aa^? h 

^r-fAK&fc-tfrX. JtSSr*M£A = 0. 53%. n 
[0007] Z<rsmmSt?£ti»X . Mf%mW2 

8x-»aH'«*tisax'S4akvh3<-r4cu. a* 
*gRti lmmEUic-fSiesKatfto. 

-^natfaSBUSWlWSt** <ffi#LXH4fc 

4mmt*S5rTrat«rr.XL4ofc. 
20 [0008] *JHB«BWIi. KM 
*HK037SS\ 37tf i ? 5 -/ Ktt«MfcJEJr*£$-3E 
*SX\ SlBm^Sl^StHB*?* 

[0009] 

tfBasBi««Baa. B^(=37tt*>f>$-s*ssi&s& 
t«wit*w 5 ■» Ksx-a^ftsaB^tsi* 
xaa«t»st3*ift3i£»a»«)HHccoi - r- 

SrSMt LX JtBJf¥H«*#MWait m. LtiZki 
30 ««k-J-4S»B»?X-*4. 

[ooio]ii5giS2«3raii. wmsix. z-m 

tfSiOi -Ti02 ftSkMiSiOi -GeOi . 9 
5-/HH*5SiOz -B« Os -P 2 Oa TbZttm 

lemmmmm^x-tbi,. 
[ooin mm3*>fmt. mvuz®i$.$tuz% 
mmmrmtmt 1 8 ogjmt&x a w*£s 

fufc.: k * HSfc-tSiraSHl ^)W5§<«S[B*^Xj!> 

*. 

[0012] 

40 imi ±Mmmzihii. x^xovsmtzamitB: 

^mimn)m\zmm-tz\h m o . **mi&» 
nmjfmh. e*r*$dt»«k ix?7~, h-caans 
^x^6B*E>p^foH-^-yh*^. *6v^±tea 

[0013] 
XfKiH-4. 

50 [00141H1 (a)f±*SHacS6S^8!SS^@a 



cco 2 is^-imtixum*&>xk*Gm3 
[0015] mmmn^as issnc. sioi 

2, 3£JBi£L. (3E»«B2) I1ME1 

svs±9SL. mnmm (mwz3) «. « 

IS 1 maHSBfflAflitf- h 1 4 *>^3^S£!S 2 tSa L 
T*l*H«£&»7*fll«1-4J:atEL. SW^gr* 
8mmT**3t«iftfiJ-|iil?: 1 8 0££)ft-rSlSlf3fcii? 
»SS8 £Jgj£LTB« 1 «HHfflwaiA#- r 6 CfiB 
■T6J:ac»SW-£. SC. Sfil-tCSiO! -Bi 

o 5 -p, o 3 5 -jmx^iit>2^(»m 

8382. 3S»ofc. 

[00 16] &is. ;£^S*»3gT«*|6iee^S7 
li. «£A = 1. 3/xm(%ttA=l. 55jumm3tS- 
A*^-h5*>feAltt-£i. A=l. 3/zmWtHaj 
W-M3C. A = l. 5 5Aim<WtliajAdf-h6 

-TlOi WBSMMil. 4657. ?5-yKtt«Si 
O2 -Bi Os -Pi O3 WSiWIil. 4 5 8?* 

1 0 0 1 7 ] a . #«ass^ »(aw ( itttwft 19 3t» 

g£B8«SCTff£ffl<9fi£ ) li 1 6 . 4 mmT*,5 . 
[00 18] ST. #5X«RIRffifcafi»££*3K>C 

02 v-fc-ii. ?5-)-H»iaasH-4t. 

fluSftt^ap cjy) ^b iCTK-«> 
l-assa. aaufcastwsfc*. co, u-y-^sa 

»S5lttMStS«a*rWl'>3 < =Sri . 

[0 0 19] -E-iT. i«^^BS^lllilf5t®St?88 
«EBC. ifcgtflO. 6 5wm. ai*Ay-*!8 6 
W. .Xtf y rgs rifl 2 0«mT-*SCO! Ix-f- 

1 0*®g[!8S^»±B*tfq*>*>3^S!SS8«Sfflt:itt 

[0 0 20]±Et^ft^)CO ! U-f-S:MS«-S 
t. CO: U— D'-lOWOKvhgs rli. ftg&B 

8. ftSlMttEilU H«f*ll*3<46. ;»kS« 

mmnmmai. isesx&itz. 

[002 1] iwifcft. 3Tkit«UTS*r*«fiV^ 
5-vKli. CO2 V-f-SMtoi OseidB*f**«fi< 
44fc». SSMtffl9»ltB«f*ll*«*S<*0, flllfS 

[0022] u— r-ii3ts«as^Hcsa 

SWllfiV^. *3QSWC1iCOi U— tP-lOO* 

[0023] 01 (b) U. zmmxmwmi 



(3) #^¥8- 184 72 0 

li. •?-0@?zs*>'lmmrJ>6SKlJit:. -ffflKB 
*>«£hc. <Swck{,6tfm«jE«gTJ>9. SIO 

t -Tio 2 ^^sarttTfliisshfciaifassaEB 

8 (37) «lf*®&iS8fceiglA^& 
6iMHft(H t fflflrt-aj:5SiOi -Bi o« -P2 O 
3 *>Mr6?5yK4T-5*rtrOv&. i«^5-/K4 
<rmi 1 z c li 3 0 u mT*4 . 

[0024] zcvmmTiziMmtfmcoi u- 
10 v-iMatt&t. C02 v— y-ionxx-vV&s 
rli. 3K«iH»«DBwcJ:9**<- U—r-saStCt 
4JtB*f¥iiayc& < £4SKHifflR 1 oSSMfciS 
SftSfc*). as»t»8»HaiiJt]HSr*IIWt*k«a 
8f39fcH4*l.4. 5r«. JtS9r¥HO*& < 5:6.™ 

[0025] attWt»WtfflS:a^6. 

[0026] ijmwummm^mmmmsir) 

MWM> 5 -y Kli. C O2 V— f-KBtSSIt. SDr¥ 

20 KWffltL-raaBSftrniP cjyj^B 

SS9^Jtgifr*il*<*#<$:l>. 
[002 7] ^««a)UII»?tiSl>'C»l8lH'«*li. C 

SBHSIiO. OOldBHTk. jsat?SS«t4^ 

[0028] it. COj W~r-aa«tJ:9«IHB3c 
Srffi«tillf. ft**S«*S«:illl53ie»il«*:»SW 

30 fca>T#*. 

[0029] zmnmm ix. ammizs i 

02 -GeOz £JBHS£tkT*4. it. CO2 U- 

kt-es*. 

[0030] 

< 1 ) coz u—f-immm^nm^tmm^m 

*f*SrSi.SCk*<ililfS* (»MS*) 
[003 1 ] ( 2 ) *«»*?C. < . 

36^ IMS*: 0«4iSnx h Srfi<-rs; k *STS 5 . 

[HI ] *asacflS6»«B56?«)-ia*M**tHT 
50 A4. 



